Other analytical methods
Dissolved organic carbon (DOC) concentration in water samples was measured using a high temperature catalytic oxidation method (TOC 5000A, Shimadzu, Kyoto, Japan). The standard potassium hydrogen phthalate was used as a reference organic substance to determine DOC concentration. After removing dissolved inorganic carbon (DIC) by bubbling pure air, 106 μL of each sample was injected into TOC analyser. DOC measurements were conducted for each sample 3 to 5 times under conditions of <2% coefficient of variance or with the standard deviation being the area counted for <200 (equivalent to 1.3 μM C). Triplicate measurements were performed for each sample. The three-dimensional (3-D) excitation emission matrix (EEM) spectra of water samples were obtained using a fluorescence spectrophotometer (F-4500, Hitachi, Japan). The EEM spectra were constructed by scanning emission spectra from 225 to 500 nm as a function of excitation wavelength from 225 to 400 nm. Readings were collected at intervals of 5 nm for excitation with 1 nm emission wavelengths using a scanning speed of 1200 nm min -1 . The wavelength accuracy was within ± 2 nm. The fluorescence spectra were measured in triplicate for each sample and were averaged. Fluorescence readings (peaks C, W amine. Ferrous ammonium sulfate was used as a standard. The river and standard samples were processed followed by the earlier method. [1] The absorbance of the samples then measured at wavelength ranges of 450-550 nm using UV-VIS Spectrophotometer (Shimadzu UV-2401, Shimadzu, Japan). The maximum absorbance at a specific wavelength was used for determination of Fe II and total Fe concentrations in samples. The pH was measured using a portable pH meter (Horiba, Japan). The solar intensity (SI) was measured using a pyranometer (MS62, Eikoseiki Inc., Japan) located on the roof of the Faculty of Integrated Arts and Science in Hiroshima University (HU), in proximity to KR5 site. The data from this instrument provided meteorological data for the Kurose river. SI data at Misasa Primary School, Nishi-ku Hiroshima City (Air Pollution Monitoring Center, Hiroshima prefecture, Japan), located close to OR6 site, was used for the Ohta river meteorological data.
H 2 O 2 photoproduction rates and source contribution
The rate of production of H 2 O 2 in irradiated standard DOM solution and in water samples from the river was determined from the net production of H 2 O 2 (final concentration minus initial concentration) measured for the initial 60 min of the irradiation period. The rate of generating H 2 O 2 was then normalised to sunlight intensity at noon under clear sky conditions on 6 July 2004 at Hiroshima University Campus. [2] The normalised rate of production of H 2 O 2 of an identified fluorescent substance is estimated on the basis of its fluorescence intensity observed in natural waters and can be determined using the following equation:
where R Fi (river) is the normalised production rate of H 2 O 2 of an identified fluorescent substance in natural waters, FI Fi (river) is the fluorescence intensity of the identified fluorescent substance in natural waters, FI RS is the fluorescence intensity of the relevant standard substance in the aqueous solutions, and R RS is the normalised production rate of H 2 O 2 of the relevant standard substance in the aqueous solution. Finally, percentages of each identified fluorescent substance contributing to the rate of production of H 2 O 2 are calculated using the following equation:
Fi river i river net river concentrations and other water quality variables were estimated using the same program.
PARAFAC modelling
Recently, parallel factor (PARAFAC) analysis has effectively applied on EEM data to isolate the different components of DOM compositions into the organic compounds. [3] The PARAFAC model was performed in MATLAB using the 'N-way toolbox for MATLAB ver. 3.1' with methods described in earlier studies. [3] The data EEMs of the samples were modelled with excitation wavelength ranging from 220 to 380 nm by every 5 nm and emission wavelength from 280 to 480 nm by every 1 nm in this study. Milli-Q water blank was subtracted from every sample before running in the PARAFAC model. PARAFAC is a three-way multivariate method that can be applied on mathematical data of sample's EEM, which is capable of isolating the specific organic components in DOM compositions in aqueous media and then quantifying those organic components. PARAFAC can often identify the major fluorescent components in DOM compositions, but cannot isolate the minor fluorescent components in natural waters. (Fig. 3a) or water temperature (Fig. 3b) in the waters of Ohta River. 
